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PURPOSE- To obtain the liquid crystal display device with excellent contrast 
by setting the difference between the product of the double refract ivity index 
value of the liquid crystal of a liquid crystal panel for compensation and the 
thickness of the cell and the product of the double refractivity index value 
of the liquid crystal of a liquid crystal panel for driving and the thickness 
of the cell within a specific range. 

rONSTITUTION: Orienting films 7A and 7B are formed on a couple of transparent 
glass substrates 6A and 6B on the liquid crystal panel 5 for driving, the 
substrates 6A and 6B control a cell gap with spacers 31. and nematic liquid 
crystal 33 is filled to form the liquid crystal panel 9 for compensation. Then, 
polarizing plates 10 and 11 are installed above and below the liquid crystal 
panels 5 and 9. Here, (An^ xd2)-(An, xdj is set to -0.05. to -0.15, where An^ 
is the double refractivity index value of the liquid crystal 33 of the liquid crystal 
panel 9 for compensation and di is the cell thickness, and An, is the double 
refractivity index value of the liquid crystal, panel 5 for driving. Consequently, 
the liquid crystal display device whose contrast ratio is 50 and excellent m 
obtained. 



•I- 



/ y >^ y y ; y 



1 ~ ---------- ^^6:9- oi 



lAJ y y y -^j 



t t t t t » 



lA.lB: glass substrate, 2A.2B: transparent electrode, 3A: 
oriented film. 10: polarizing plate. 31: spacer 
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PURPOSE- To reduce the area of each one image element and to constitute the high- 
definition display device by stacking three phase transition type liquid crystal display 
layers to which two-color dyestuff of three primary colors is added and executing 
a multicolor display. * i 4. j 

CONSTITUTION: This device consists of four glass substrates 1, a transparent eiectrooe 
2 a transparent electrode 3 for red display, a transparent electrode 4 for green display, 
a transparent electrode 5 for blue display, liquid crystal 6 to which red coloring matter 
is added liquid crystal 7 to which green coloring matter is added, and liquid crystal 
8 to which blue coloring matter is added, and three TN liquid crystal display boards 
are stacked In this case, intersections of transparent electrodes 2 which extend in 
an X-axial direction and transparent electrodes 3-5 which extend in a Y-axial direction 
are each one image element. Further, voltage application to the Y-axial transparent 
electrodes 3-5 is controlled to set the molecule inclination of the liquid crystal materia s 
6-8 parallel or perpendicular to incident light, and a liquid crystal layer whose molecule 
inclination becomes parallel to the incident light serves as red, green and blue color 
filters to select the color of passing light. Namely, a pulse voltage applied to the 
transparent electrodes 3-5 is controlled to make a multicolor display. Consequently, 
the area of each one image element is reducible and a high-definition display is made. 
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PURPOSE: To suppress mutual interference between light beams connecting 
elements of arrays and to increase the number of elements by interposing the 
optical modulating arrays between a light emitting array and a light receivmg 
array, controlling the optical modulating arrays and coupling the light emitting 
array and light receiving array only by optical paths. 

CONSTITUTION: The optical modulating arrays 101-104 are arranged between 
the light emitting array 2 and light receiving array 4. The optical modulating 
array 101 includes elements 101-1 - 101-N where light can pass and an element 
group 101-0 where light can not pass. Similarly, there are elements where light 
can pass and elements where light can not pass in arrays 101 - 104 In this 
case when the configuration of connections between the light emitting elements 
1-1 ' 1-N and light receiving elements 3-1, ... 3-3 is determined, the arrays 
101 - 104 are controlled into a state wherein necessary irreducible elements 
for the connection can pass light. Consequently, the number of elements can 
be increased. 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To obtain the liquid crystal display device 
with excellent contrast by setting the difference 
between the product of the double refractivity index 
value of the liquid crystal of a liquid crystal panel 
for compensation and the thickness of the cell and the 
product of the double refractivity index value of the 
liquid crystal of a liquid crystal panel for driving and 
the thickness of the cell within a specific range. 

CONSTITUTION: Orienting films 7A and 7B are formed 
on a couple of transparent glass substrates 6A and 6B on 
the liquid crystal panel 5 for driving, the substrates 
6A and 6B control a cell gap with spacers 31, and 
nematic liquid crystal 33 is filled to form the liquid 
crystal panel 9 for compensation. Then, polarizing 
plates 10 and 11 are installed above and below the 
liquid crystal panels 5 and 9. Here, (An2xd2)-(Anixdi) is 
set to -0.05 to -0.15, where An2 is the double 
refractivity index value of the liquid crystal 33 of the 
liquid crystal panel 9 for compensation and d-i is the 
cell thickness, and is the double refractivity index 
value of the liquid crystal panel 5 for driving. 
Consequently, the liquid crystal display device whose 



contrast ratio is 50 and excellent in obtained. 
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